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446 SOLUTIONS OP PROBLEMS. 

any point is equal to that which would be produced by a wire of the same weight per unit length, 
hanging vertically and being of the same length as the ordinate of the point where the tension is 
measured, the equation of the curve being of the form, 

V = \ (e zla + er*l«). 

Hence, the equation of the catenary curve assumed by the wire in the above problem will be 

y = 700(e*A*» _j. e -*/i4oo) ( 

the unit of distance being one yard. 

The amount of dip or sag in a symmetrical segment of horizontal projection, 2A, will be 

d = | ( e V« + e-V«) - a 

2a + 24a 3 + 720a 6 " 1 ' 

In our problem d = 1, a = 1400, and a very close first approximation is given by neglecting 
all terms in the series after the first. Hence, h = 52.915, approximately. Using more terms 
the result correct to three places is h = 52.912. The distance between the poles, correct to the 
nearest tenth of a foot is 317.5 feet. 

Also solved by Roger A. Johnson. 

2671. Proposed by abtemas martin, Washington, D. C. 

Find two rectangular parallelopipedons whose edges are rational whole numbers and whose 
solid diagonals are also rational whole numbers and equal. 

Solution by S. A. Corey, Albia, Iowa. 
We have the identities 

(x 2 + y 2 + u 2 + v 2 ) 2 = (x 2 - y 2 - u 2 + v 2 ) 2 + (2xy - 2uv) 2 + (2ux + 2vy) 2 

= (x 2 -y 2 + u 2 - v 2 ) 2 + (2xy + 2m) 2 + (2vx - 2uy) 2 

= (x 2 +y 2 -u 2 - v 2 ) 2 + (2ux - 2vy) 2 + (2vx + 2uy) 2 . 

By letting x, y, u, and v represent rational whole numbers any number of solutions of the 
problem may be obtained. One such solution is obtained by letting x = 1, y = 2, u = 5, and 
v = 7, and we find three parallelopipedons fulfilling the requirements of the problem, with edges 
21, 66, 38; 27, 74, 6; and 69, 18, 34, respectively, the solid diagonal of each being 79. The three 
smallest have edges, 1, 2, 2; 2, 4, 4; and 2, 3, 6, respectively. 

Also solved by L. E. Lunn, W. P. Durpee, and H. L. Olson. 

2673. Proposed by WILLIAM O. beal, University of Minnesota. 

A plane through the center of an oblate spheroid makes an angle, i, with the plane of its 
equator. Express the eccentricity, e', of this section in terms of the eccentricity, e, of a meridian 
section and the angle, i. 

Solution by C. A. Barnhart, Colorado College. 

Let the equation of the oblate spheroid be a 2 /6 2 + y 2 /b 2 + z 2 /a 2 = 1, (b > a), of which the 
z-axis is the axis of revolution. Let OP = 6' be the semi-minor axis of the given plane section 
of which 6 is the semi-major axis. Then P will be a point on the meridian section, which may be 
assumed to he in the 2/z-plane and to have the parametric equations: 

2 = a sin e, y = 6 cos 0; 
and the eccentricity, 

V6 2 - a 2 



